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Previous PSC 2025 Climate Change Decisions

Chesapeake Bay Program

Science, Restoration, Partnership

1. Incorporate Climate Change in the Phase lIl WIPs

Include a narrative strategy in the Phase lll WIPs that describe the jurisdictions current action plans and
strategies to address climate change, as well as the jurisdiction-specific nutrient and sediment pollution loadings
due to 2025 climate change conditions, while incorporating local priorities and actions to address climate change
impacts.

2. Understand the Science

Address the uncertainty by documenting the current understanding of the science and identifying research gaps
and needs:

a) Develop an estimate of pollutant load changes (N, P and Sediment) due to climate change conditions.

b) Develop a better understanding of the BMP responses, including new or other emerging BMPs, to
climate change conditions.

c) In 2021, the Partnership will consider results of updated methods, techniques, and studies and revisit
existing estimated loads due to climate change to determine if any updates to those load estimates are
needed.

d) Jurisdictions will be expected to account for additional nutrient and sediment pollutant loads due to
2025 climate change conditions in a Phase Il WIP addendum and/or 2-year milestones beginning in
2022.

3. Incorporate into Milestones
Starting with the 2022-2023 milestones, determine how climate change will impact the BMPs included in the
WIPs and address these vulnerabilities in the two-year milestones.
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2017/2018 Climate Change Loads and Planning Targets

NY 0.400 (3.8%) 0.014 (2.9%) 0.606
PA 4.135(5.7%)  73.18  0.141 (4.7%) 3.073
MD 2.194 (4.8%)  45.30  0.114 (3.2%) 3.604
WV 0.236 (3.7%) 8.35 0.019 (3.9%) 0.456
DC 0.006 (0.3%) 2.43 0.001 (0.8%) 0.130
DE 0.397 (8.5%) 4.59 0.006 (5.1%) 0.120
VA 1.722 (3.1%)  55.82  0.193 (3.0%) 6.186
Basinwide 4.6%) 201.25 0.489 (3.4%) 14.173

*Units: millions of pounds

ED_005118_00000022-00003



Components of Climate Change —
Effect on Tidal Dissolved Oxygen

Chesapeake Bay Program

Science, Restoration, Partnership

Watershed Model

increased precipitation volume =

WQ Sediment Transport Model

sed watershed loads =

increased precipitation intens increased temperature =

osncrease in temp and evapotranspirati ., A
increased sea levelrise =

increased watershed flows =
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Elements of Chesapeake Water Quality Climate Risk Assessment
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Chesapeake Bay Program
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Chesapeake Bay Program SR

Science, Restoration, Partnership

Percent Change in Rainfall {2028 vs, 1995)
Extrapolation of Long-term Trends
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Phase 6 Watershed Model

Elements of 2025 Climate Change (1995-2025)

Air-temperature
increase: 1.06 °C

Sea Level
Rise: 0.22m

Open boundary:
Temperature: +0.95 °C;

Salinity: +0.18 psu
(Thomas et al., 2017)

Model: CH3D-ICM 400m-
1km Resolution
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Chesapeake Bay Program SR

Science, Restoration, Partnership

Air-temperature
increase: 1.39 °C

Percent Change in Rainfall {2035 vs.
Hybrid of Extrapolation and GUMs
A% - 3.2%

3% - 3.8%

3% -4.8%
8% - 5.5%

3.7% Increase

Nitrogen Load

4.7% Increase

+4.21 %
Increase
in rainfall

Phosphorus Load

8.5% Increase
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Phase 6 Watershed Model Model: CH3D-ICM 400m-
1km Resolution

Elements of 2035 Climate Change (1995-2035)

Sea Level
Rise: 0.31m

Open boundary:
Temperature: +1.32 °C;
Salinity: +0.25 psu
(Thomas et al., 2017)
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Chesapeake Bay Program

Overview of Bay Designated Uses

Science, Restoration, Partnership B
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A. Cross Section of Chesapeake Bay or Tidal Tributary

Shatlow-Water
Submerged Aguatic Open-Water
Vegetation Lise Aguatic Life Use
Deep-Water ;
Seasonal Aguatic Lifellse
Beap-Channet

Beasornal Refuge Use

B. Oblique View of the "Chesapeake Bay” and #is Tidal Tributaries

—Wigratory Fish
Spswring and
Mursery Use

Bhaliow-Water
Submerged Aguatic
Vegetation Use

Deep-Water
Beasonal Aquatic Lite Use
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AAchievement of Deep Channel DO Water Quality Standard

Chesapenbe Bay Progrom S
Seieoce, Hostavation, farimeesiy

Achievement of Deep Channel DO water quality standard (1mg/l instantaneous minimum) expressed
as an incremental increase over the PSC agreed to 2025 planning targets

2025 Climate 2035Climate 2045 Climate 2055 Climate
2025 Land Use 2025 Land Use 2025 Land Use 2025 Land Use
204TN 208TN 212TN 220TN
14.0TP 14.6TP 15.4TP 16.7TP
1993-1995 1993-1995 1993-1995 1993-1995
CB DO Deep DO Deep DO Deep DO Deep
Segment State Channel Channel Channel Channel
CB3MH VD
CB4MH MD
CB5MH MD
CB5MH VA
POTMH MD
RPPMH VA
ELIPH VA

CHSMH

MD
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Chesapenbe Bay Program S
Seieoce, Hostavation, farimeesiy

Achievement of Deep Water DO water quality standard (3 mg/l 30-day mean) expressed

as an incremental increase over the PSC agreed to 2025 planning targets.

2025 Climate 2035 Climate 2045 Climate
2025 Land Use 2025 land Use 2025 Land Use
204TN, 14.0TP 208TN, 14.6TP 212TN, 15.4TP

2055 Climate
2025 Land Use
220TN, 16.7TP

AAchievement of Deep Water DO Water Quality Standard

1993-1995 1993-1995 1993-1995 1993-1995

cB DO Deep DO Deep DO Deep DO Deep
Segment State Water Water Water Water
CB3MH MD 0.01% 0.15% 0.16% 0.21%
CB4MH MD 0.94% 1.61% 2.00% 2.66%
CB5MH MD 1.01% 1.32% 1.66%
CB6PH VA {1
CB7PH VA €3,
PATMH MD
MAGMH MD
SOUMH MD
SEVMH MD
PAXMH MD
POTMH MD
RPPMH VA
YRKPH VA
ELIPH VA
SBEMH VA .00
CHSMH MD L
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Chesapeake Bay Program
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Nonattainment of Tidal Fresh Open
Water DO water quality standard
(5.5mg/l 30-day mean)

Estimating substantial increases in
Open Water DO non-attainment
under increased (1°C) 2025
temperature in shallow waters.

Solubility of oxygen with temperature
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 The Open Water criteria are based on living resource needs for striped bass
and other important species.

* There is a huge amount of Open Water (2/3 of the Bay) with DO water
quality standards in place to protect living resources.

* |t is the portion of the Bay that we interact with the most.

e Shallow Open Water (less than 2 meters deep) may have increased impacts
from future estimated temperature increases.

* Open Water DO nonattainment in shallow water requires additional
investigation. Ultimately, an improved Bay Model simulation of shallow
water is needed to better understand the climate effects on Open Water
DO water quality standards in Chesapeake’s shallow waters.

ED_005118_00000022-00012



Chesapeake Bay Program

Science, Restoration, Partnership

Non-attainment of Open Water DO water quality standard (5 - 5.5 mg/l 30-day mean)

e

* Most areas do not reach violation, even by 2055

e CB6 and CB7 are much more effected
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ibutary Open Water Violation Rates
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Why are CB6 and CB7 acting so differently?

Chesapeake Bay Program SR

Science, Restoration, Partnership

e 2003 Technical
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https://www.chesapeakebay.net/content/publications/cbp_13218.pdf
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Chesapeake Bay Program

Science, Restoration, Partnership

* CB6 boundary adjusted in 2004 as:
 Near the end of the natural channel

e The point where non-attainment goes under 1% in the
2003 Cap Load allocations

* Modeling Team took a closer look at the Open
Water DO nonattainment forecasted in CB6 and CB7
* Nonattainment was happening below the pycnocline.

e But DO concentrations below the pycnocline would not
violate the Deep Water DO standard (> 3 mg/l).

* The Modeling Workgroup recommended to the -
WQGIT that it avoid driving allocations with CB6 and
CB7 Open Water DO because: R :

e Attainment is relatively insensitive to load reductions.

* No other mainstem segment had Open Water DO
violations estimated through 2055. o S
* A more appropriate delineation of the designated uses ?%}? o
of Open Water DO and Deep Water DO is needed. P
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https://www.chesapeakebay.net/content/publications/cbp_13270.pdf
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Chesapeake Bay Program Ke !
.

Science, Restoration, P rship SRS

e The efforts since December 2017 to understand the science have produced an improved model with a
better understanding of the underlying processes
o Revised load estimates will be focused on the deep water and deep channel designated uses
o Improved model provides ability to consider alternative allocation methods
o Adjustments to the designated uses in CB6 and CB7 are being considered
o More work is needed on the shallow water simulation and understanding climate effects on BMPs

e Resulting Climate Change load estimates for 2025 have decreased by about half from the December
2017/March 2018 estimates {zbout 5M lbs TN}

e However, the estimated load reduction to address climate risk for 2035 is about twice that of the
estimated 2025 nitrogen load reduction (about 10M Ibs TN).

e The WQGIT is finalizing its specific recommendations to the Management Board for their consideration.
Anticipate those moving forward to PSC at your next meeting (or two).
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